. Thorax, 29,[407][408][409][410][411][412][413][414][415][416]. Bronchiectasis: results of surgical and conservative management. A review of 393 cases. A consecutive series of 393 cases of bronchiectasis referred to a thoracic surgical unit has been followed up for one to 15 years. About two-thirds were managed surgically and one-third conservatively. The progress of the patients is analysed and the results of treatment are evaluated. The role of associated bronchitis is considered and indications for surgery are defined. It is our opinion that the current bias towards conservative management is unjustified.
The management of bronchiectasis has been discussed in leading articles in the Lancet (1955, 1958a, 1958b) . Surgical treatment reached its zenith soon after the second world war. Since the advent of potent chemotherapy and with the recognition that many patients with bronchiectasis have only trifling symptoms there are now more advocates for conservative measures. Controlled trials proved impracticable and enthusiastic reports of surgeons were necessarily reviewed with some scepticism. Furthermore, the incidence of the problem has now been reduced owing to the progressive decline of tuberculosis and the avoidance of pulmonary collapse during respiratory infections by more efficient treatment. Excessive zeal for complete resection of bronchiectasis was criticized on the grounds that the patient is left breathless or even a respiratory cripple. Surgery was considered to be advisable for localized disease, preferably with no evidence of bronchitis in adjacent segments, and for 'dry' bronchiectasis complicated by haemoptysis-perhaps relatively more often in children because the residual lung could still grow to fill the space left in the chest after resection. Until more information was forthcoming about the long-term results of conservative therapy it was considered impossible to define the scope of surgery.
Postural drainage and chemotherapy in the lifelong management of the severe case of bronchiectasis clearly have their drawbacks, difficulties, and inadequacies. If the severe case could be converted to the mild the further management should be easier and safer.
The present report is a study of 393 bronchiectatic patients first seen between 1952 and 1967. The patients came from a population of about 650,000 in north and mid Staffordshire. In another paper (Sanderson, Kennedy, Johnson, and Manley, in preparation) the anatomical and clinical features of the cases will be described and discussed.
METHODS
Selection of cases for treatment was based on the severity of the symptoms rather than on the bronchographic picture. Criteria of operability These were as described by Lindskog and Hubbell (1955) ; (1) symptoms of a degree sufficient to cause discomfort, inconvenience or complications; (2) the existence of bronchiectatic changes proved adequately and localized by bronchography; (3) an adequate cardiorespiratory reserve; and (4) no concurrent disease of a magnitude to contra-indicate major surgery. The general aim of removal of all diseased segments was influential in the first years of the study but it bccame clear that many patients were either unsuitable for this treatment owing to dysnoea following major resection or that they improved so much after a limited resection that they did not appear to require further operation.
The following symptoms or findings alone or in combination were the indications for surgery in 242 patients: (1) chronic pulmonary sepsis, 211; (2) haemoptysis, 71; (3) recurrent pneumonia, 48; (4) persisting foul sputum, 38; (5) suspected carcinoma, 18; (6) other reasons, 16 patients. Distribution of disease and extent of resection Of the 220 patients with unilateral disease, complete resection was carried out in 57%, incomplete resection in 4%, and conservative treatment in 38 %. In the 161 patients with bilateral disease complete resection was performed in 5%, incomplete resection in 57%, and conservative treatment in 37 %. One patient had a simultaneous bilateral operation. The segments removed at the first and second operations are shown in Tables I and II Roughly two-thirds of the patients were followed up more than seven years from the date of first attendance. Of those who could not be traced, half were lost to follow-up within three years. The followup by health visitor, questionnaire or personal communication was about evenly distributed year by year throughout the follow-up period. The follow-up to discharge by the surgeon was usually two to three years.
RESULTS
Clinical assessment at one year, at final follow-up, and at more than 10 years is shown (Table III) 
RESULTS OF SURGICAL AND CONSERVATIVE MANAGEMENT ACCORDING TO CLINICAL SEVERITY
There was no association between result and clinical severity in the surgical cases but an association was found in the cases managed conservatively (Table V) . (Helm and Thompson, 1958 ). An important factor is, of course, the smoking habits before and after operation. In the present study cough and sputum persisted in 12% of the patients who had complete resection and were adequately followed up. Twenty per cent of both bronchitics and non-4 =Poor or ISQ-residual symptoms 5 =Worse-steady deterioration 6 =Dead 7=--Lost to final follow-up bronchitics admitted smoking at the time of follow-up but there was no obvious difference in the dyspnoea grade between smokers and nonsmokers. Besides cough and sputum another clue to the possible presence of bronchitis is the appearance of small sacculations from the proximal bronchi in the bronchograms or seen at bronchoscopy. Simon and Galbraith (1953) found these in 50% of chronic bronchitics and used them as part of the evidence for the presence of the disease. Borrie and Lichter (1965) stated that they usually began to appear in bronchiectasis in the late teens. Localized sacculations in the proximal bronchi were noted in the bronchograms of 13 patients who had complete resections. Cough and sputum were lost after operation in all these cases. Nasal (Meade, Kay, and Hughes, 1947; Ochsner, DeBakey, and DeCamp, 1949; Lindskog and Hubbell, 1955; Helm and Thompson, 1958) , the results after such complications were not good but, as the incidence was low, the overall result was not greatly affected.
BRONCHITIS AND BRONCHIECTASIS The possible role of bronchiectasis as an initiating factor of chronic bronchitis and the effect of pulmonary resection in chronic bronchitis associated with bronchiectasis are of great importance. The diagnosis of bronchitis in the presence of bronchiectasis is not possible because cough and sputum are the only criteria of the former by definition yet they are also very common in bronchiectasis. Some idea of the incidence may be obtained from the persistence of cough and sputum after complete resection and perhaps from the incidence of sacculations in bronchograms (Simon and Galbraith, 1953) . Kamener, Becklake, Goldman, and McGregor (1958) showed that judicious surgery can be followed by a gradual improvement in lung function if the remaining lung is normal. Helm and Thompson (1958) Deaths from bronchiectasis vary according to the severity of the disease, and Martin and Berridge (1942) , Evans and Galinsky (1944) , and Fine and Steinhausen (1946) reported the finding of bronchiectasis in service personnel, most of whom were in the highest medical categories and had remained in good health. McKim (1952) found that among medically treated ambulant patients attending a chest clinic the overall mortality was 16% and that attributable to bronchiectasis was 10%. In 1940 Perry and King showed that most deaths occurred in the 21-30 age group, whereas in our own series most of the deaths occurred in and after the fifth decade.
SURGICAL TREATMENT In 1940 Perry and King estimated the operativxe mortality for lobectomy in bronchiectasis to be roughly 10%. During the past 20 years the operative mortality has declined from 3 % to less than 1%.
Since 1955 the data on five major studies of surgically treated patients can be compared (Table IX) . It can be seen that the operative and later deaths from bronchiectasis (that is, excluding deaths from other causes) in this series of reports has steadily fallen and in our series was only 2% over a 2-14-year period. Of the late deaths among surgically treated patients we find roughly half resulted from bronchiectasis and half from other causes. In fact the results of surgically treated cases are now very good indeed.
Although the various series of cases of bronchiectasis treated surgically and conservatively are not strictly comparable, there seems to have been a progressive decline in mortality in the surgical groups which is greater than the decline in the conservative groups.
We have some evidence from this series that surgery used in the way described is preferable overall to conservative treatment. First, the surgical cases in the small matched series show a better final follow-up result than the conservative cases (Table VIII) . Secondly, there was an association between the result and the initial severity of the disease, as defined by us, in the conservative group (Table V) but not in the surgical group. A severe case did not necessarily do badly in the surgical group. The deterioration of even mild cases treated conservatively was quite striking. Thirdly, the overall mortality in this series of cases from bronchiectasis that was treated mainly surgically is low compared with that of comparable series treated conservatively (Table IX) . Nevertheless all these points can be criticized. A patient who refuses operation is to some extent unco-operative and may neglect alternative conservative measures. The conservatively managed group is not matched with the surgical group and the criteria of severity are arbitrary. Also the quality of conservative measures was not under strict control. Lastly, it is not possible to compare accurately the severity and results of this series with others.
INDICATIONS FOR SURGERY AND TYPE OF OPERATION
The decision whether to advise operation is not urgent (Lander, 1950) and depends on many factors in the individual patient but surgery should be considered in most cases. We agree with WynnWilliams (1957) group.bmj.com on November 7, 2017 -Published by http://thorax.bmj.com/ Downloaded from to symptomless cases by complete resection in good-risk patients. Foul sputum can usually be eliminated by resection of bronchiectatic, shrunken or atelectatic segments, The risk of spread of bronchiectasis is a factor in all age groups with or without operation but there may be a relatively safe period between puberty and the late teens (Helm and Thompson, 1958; Field, 1961; Clark, 1963; Borrie and Lichter, 1965) . Spread is more likely to affect bronchitic patients and segments adjacent to bronchiectatic segments (Helm and Thompson, 1958) . There may be a case in some children for postponing operation until after puberty. It is also clear that caution should be exercised in advocating surgery for patients in whom bronchitis is suspected. The results of surgery appear to be not so good in older patients and it is probable that partial resection is advisable in such patients as this carries less risk of reducing the respiratory reserve to a crippling degree. In bilateral disease, we have practised operating on the worse side first and been satisfied with unilateral resection in many cases. When the apical segment of the lower lobe is bronchographically normal, we have followed the recommendations of Collis (1953) , Hoffman (1955) , and Borrie and Lichter (1965) rather than those of Kergin (1950) and tended to preserve this segment. An exception is the right lower lobe apical segment when the middle lobe and basal segments are to be excised. We consider that the general policy of preservation of the apical segment is justified.
